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3 IV film must bfi fcrpl in motion ior 30 seconds to 1 min- 

rtltfttf iwinwrioil in the flop with* 
B "lf ihese precaution* are not observed, a deposit of aninii- 

Art nilfrt* wilJ be formal on lie RUrfflW of the 31m and the 
^rrfroine Of ll"' gdfctln will lw inversely affected. Stains of 

MiaiflUm s'ilflie are readily removed whmi wet lull very dilll- 
\*|t T3 remove wllttl ilry. 

r flu addition of a tmfl21 quantity of crid makes the forma* 
B (jp ui Aluminum sulfita Mams less likely and UltTKlIM tiro 
t V:*»l • :1 *' of " ,e wlwtJon but ri'tiurw it* hardening proportion. 
Baths of chrome alum should br di^anied when they turn 
-n-rn or turbid in appearance. At WmpBratUXW above S5* F\, 
,v sftd'oey td a chrome-alum flop hnih may be increased 
[J. thp nddmra of sodium milf-ito (not wilGte), The sodium 
jjjtoi uadi to prevent the welling of the gelmm tmd thus 

l£ftflf&g ihc rate of hardening. The fnllmvirig formula U 

(KODAK SIM) 



Water 


. 3'Jin:, 


1 lit.-r 


PiHtisdum chrom* 'ilum 


„ lot. 


3D grunt* 


Sodium sulfate (anhydrous}. . 


. . 3 IK. 


co gram 



■TJiii* w^ition when fresh w a viol«**-hlnp hy tungsten ligbi. 
Hinting » ytUow-grwn « itlm u» When the blue^violrt rolor 
iHflPJ Mairs < ^t solution riiouhl In* ditcardsd at it Will "0 
Ion 



*er harden llie Lrmtilsioji 
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STOPPING POWER, A nieusure uf tho effort of u rabptaiioo 
upon the kinetic energy of n rharp'd paitJcli pouring tllMMigh 
it, The linear stepping power 5 t is the ta&rgy low ncr nr.it 
rffetwWt ami w Hivfln by s t = -dS/dXj fflwre /? is the 
ynello energy of I lie particle rnidr i< tin* dU'iaiire in:ver£cil 
in ike medium. The matt rip/>pmp vowrr S Mi is the energy 
|tt? per uitit surfnee deiiKiy tnwcifWj Bad a given by S m 6 
Sta iv here p i? Ihc drtwky of (he sr.wunce. The at omit; 
Mf'/sptf-P putrcf S a of un eht:ilrul It: '.lie utiitrgy Um ;ht MODI. 
»fr Unit «R» nomuO lo the parllete*fl iticjlian, &n«l iy given by 






^ *4 & 5f/« - SpA/N; where r* is the umukr of atuna per 
nil vnl'imi*, #V if the Avngadrn nilDiher, nad ^ ip llie jiiainti: 
vo^iL Tliff mofecwlor JtlOflpuiQ power a; a eom]»ound is shni- 
lurly r>Rned In icnn* of molecules; it is very nearly if rot 
rxartly equal to tint eL:n of thr ;i1crnie ^Inpplii; powers of the 
frii5litur*nt alonii. Tbe relalitot stopping power is (lie rali& 
of ihc popping power o; & given suUiiiuice tp Uinl of a 
fUudiird (n;bsijihce ( covninonly aluminum, o^yseji or fllr. Tbe 
lUppfrtf etjuinalfut for a piVen chiekness of f. BUbstance is 
0m1 lliirkiuvtb uf a tlniiilinl jnibelanae r.tpible of pr*«iuciri2 
Uie sumc enero' lots* The air equivalent i* the topping 
nulvaleflt in icrtm of air at 15' C, and 1 ttm. :i> lha sUntwra 
filh«rdinco. Th? term eqtdvalfillt sroppinE power U nol clearly 
defined, but tonielitne^ is uwd s>nunyinomiy villi jx*Ih *jve 
flopping power and sometimes with sicppmg equivalent 

STORAGE BATTERY. Thv Morago bntlery ij ens or more 
devtric celb having :: reaetiun which is reversible to a high 
degree* Nut only U it nccGseary thai the chemical rchctibn 
* reversi-jle but the ijIj:(«$ end products of die raMtiDn mtwt 
l»r insoluble in :lie cWtroIyie. Tlicre .ire two widely itml 
Wtnmerdal types of stonigfr battery, the lead and the nirkel- 
irm:-;ilkiliue (Erlisun) cl-IIk- 

The irarf eell eonsists of positive and ntgativ« plM^f, i«-p- 
Mniod by wood, hard nibber, or FJberebi MpaWtom «nd the 
tcctrolyte v the whole heins in ii harJ mbbrc or %\wh < % on- 
Watr. The nctivr materiiu oi ibe positive platca b lead pe- 
njide mth«r in a thin film DC Uw Wp|»rtlnj lead jilfitu ur n^ 
& filler in the holey of a cost lGud-flr-tiroony alloy grid, Tho 
WBltivft plaio IMUftfl? ronsiiH of u kMtl-u*Hit:ionv grid con* 
laming tpojige Ind m^ U;e active nmteiM The eleHrclyte is 
Wiftirifl add unil www, pndueing chemical rciietiou^ a> i fol- 
lows: 

PbO : + Ph + 2H r SO* irf 2Pl)S0 4 + 2n f O. 

"^e ctjiwtion is r«tl frem loft to right for diarharpfc ad! the 

,»ponte for chrTge* It will 1« nrrrd that the discharge con- 

t ttts Hie flee" rolyte to water w the siat9 of charge inay he 



determined by the FpeciGo granty of the elect rolyi*, T*riin in 
preferable to voltage readings which are very unrriiiUis biiUC 
Ihu cell hne n nnirly ron«i-nnt voltage for a wide rfiibse of 
rharge conditions, The *perihc gravity of n fully ?hir«ed 

mi lb** valuge \? approxim&leJy 2 veils. 



it*h± 



rom a variety i>: 



Lend eclb gmduiilly Ic^e their uwft 
GBUVQ8. Losy or Active malurud from the phiiw due \v ucnn^l 
thriodgiag in Fcn-iec, oxewfilvp yiilpbaiion, ItKyil fiction in the 
platWj bunlcfiDB m pkte* dctertornUoa i»f »ep:ira.tort. etc;., 
tdl Mntriotttfl to the dewy of tht eclh A meiktid w: pTwenp* 
itii: "aa the Bhelf dwwiorauon of new bnlleres in the tfeilw'l 
li.intte i^ by uithlniblirg (he ncid until the timo of aalft- 

The niikil-irnr.-nrrti\!:ne iwll wlihli u;is cwnmercialiv p*r- 
foctwl ir; the Ufl, by TAhon nnd It Dftoa tilled the Edtron 
rdl i,^ eompowd of n nirkel nxide positive plo:c t an iron n:*ea- 
iivc platt, and potasdum .inri lithium hydmxide ^ululion^ay 
:hf ri-ei.:ii!yn*. Tltu iiinuivd renftiwn srr conaderably mon: 
involved iIigji Tha^r in ihc lead eeu and the BtfUOUirfl o; the 

plMw h vnon wroplicawd, the EdiMn pjuieR usually enn^st- 

jjil* of perforated ciilicv cif niakel ContaSoing Iho liriiv* in* 

gredicnifi, tbc tubtw bring Hnpporcn in a grid structure. Tao 

^t,iie of duirpc of the EdUor cell i*= u^.uilly cetorminud by 

voltage resdlnn, these varying rroin about IA for fullv 

rharped to iti for a practically discharged cell The Ability 

of il»* batiery io -.vith^nd aboa mfllccs it preferable to I he 

lead tj^c Tor many np plica lions especially in railroad fiigTml 

•WVieOi The life is aim oonsirienih:v crealer tliaa for ;lie 
Icjitl eelL 

In spite of the widespread availability of n-e power there 
RFC many application* of the storage batieir. AniotiK these 
may he listed automobile aerviur, railnny eipneiiiuc. r&ilw&y 
rnarh lighline, farm lijbriKg, ielc|*!.anu wr^?ft : 
Irueknanri SMbmnrine service* 



indus triiu 



STORAGE TIMK- TransUtor Circuits. 
STORAGE tLVIT, Computer, 

STORKD PBOGHAM COMPUTER* Computer. 

STORK. Avc5. CJconiiformca, flirdf of the Old World And 
South AotenW- Thny fire Urgt, ullaiuili^ ^ Ir*:iKtii of about 
4\ and liaya lone leg* and a h>r.g atniiphi walc» Thr common 
write stock o: Europe, Cwwrip allw, which n<*Ms on the lofis 
of rjimncys if thr Hftt-kflOAm qwDMii Olhen* occur :n Eu- 
rope, Afltej Africa, Au^tndi:i and £u»ilh Amenat, Anmns tbc 
hit :ir* i*ame of «hi* piint storks, alw> eallo.i piliiru^. The 
adjutant ttr niarahou Morbs of Afri^t aad India are peculiarly 
unlidy-hmkiii: birds f dui* la llie fllinQ9f tare fkin of tbn head 
ftftd neck with ii>: fen* ^iragyang leatbor^* 

The name etork i* eonftffisd in a ^ichi extent mib -Jiat ef 
the related herons, a? in ita* cum oi ihe whale-hMried or shoe- 
hilled spcticts, of the White Nile* Tiii* epccieS, cuUed both 
hercn nod stork, bus an enortnuns ami pnwerful heak t both 
broad and deep and provided Willi a tftronic Imok at (he tip. 

STRABISMUS (SQUINT OR CROSS-EYE), 'JTie inubility 
to fix the iighl or both eyaa en a fiven jioim at the sum: lime; 
one eye or *he other alocc* scei thr object u.*. any given mo- 
ment, bill never both at the same time, Suabtemua can he 
earracted by non-ojHjnitive manmuts siteh as ghtuns ami iniin- 
inq. The operative treatment l* vew niOTefflful and is dom* 
hy die short eiung aiitl leilfltheiibig a( certain eye muscles. 

STRAGGLING. The rkmUini variMjnn nr fluelimtion of t 
i»ro|ter:_v MSOGlattt] with ions of a piven kind in piuving 
ibrouj;li matter, Heme jitrcpMuif/ is the varlatioc in ;he 
Tfinpp of x^rrirleff tluit are ;dl of the £&me initial oncrpj*. 
ATt^Efl jr£ruff{rf£ri|i i* thit variation in the direction of raotion 
of panteiM after passin? through a certain thioluiesit o: mat* 
ter, the pallia of the iJhrlicles initially beini? parallel. Strtii* 
tko! ttrMjfortf is thai variation in i&sge* lonizniicni or dire> 
lion which 15 due tn flucli:at:ons in the dtalUice between col- 
liflcos in the stopping meiium and in the cncrRy lo^s and 
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nrrajiurc Uiuclurct A n and A A Are nngulatl> Aligned wilh 
each nlher* 

The irmaiuie o[ ifcg crneratnr of ni> 
prlsti uvnly m Iran t«-o ( ard may com 
atatc, limtiltanromly rcncraling circuity 
crating circuit compil<ei a ( i.. i|*i] ,.i 



Invrntlun awm 

irrise n«urc «p- 

»nd each pen* 

pain ol Ufltt* 



rin illy 

I llillll 

wound 



H 
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connected coll or winding poiiiom. wild the IndUuRil 
twint o| each pair wojnd In orptucd relation nnj ipiccd 
from each oilier in (tig 1 direction nf ihe atji of Ihc iclj* 
Ihe rotation of the nll?rnjil#>r. Ilrnce. Ihc individual twin* 
of each pjir dic limited io cuonctaiion wlih pole pieces 
of one and the Mmc denomination, and the two iwins of 
IWh pair arc ncsrr acted upon hy pole pieces of the 
umc dcnonumii mn; In nlher wordi. one or ihr twin* will 
continually he acted u[wt by jwlc piccct of one and the 
wtr< denomination and Uie cihcr twin will continmlly 
he acted upon by pole pieces ol the oppotilr denomina- 
tion. The coll portion of the different generating circuit* 
iie pfrlcrobly arranged alternately adjacent to rich other 
*jilonjt Ihe orbit of the relative rotation or the defined 
field and armature nmrturc. Therefore, when the coil 
portion* of nn* generating circuit jue auhjrcicd to tho 
effect of one of the pole piccti at one end uf the mng- 
netfe ilniclurc. ihc oppositely located portion* of the ad* 
latently pswitioned cud jvitluris uf mother generating 
circuit are iiibjccied to the effect of pole piece i ol op. 
polite denomination pi the opposite end of the m;iinclic 
tiruciure. TTiuy ilmuj:li the two twin* or a coll or windier, 
in 4 generating circuit arc ai no time limullflrKously 
acied upon by oppodlc pole piece* of Ihe magnetic *UUC* 
lure, ihr} Ate never Idle for at a pole piece tt withdrawn 
Irom one of Ihe binding portion* und approuthct an (id* 
jaccnl winding portion that formi pan of Another gen* 
crating circuit* a pole piece of oppose polarity mom 

within cfTecilvc rarer of the BpJHHlltty wound twinofsnld 
first winding portion. Ttalj relatU t lOlnlign ol ihe tie* 
acrihtd Md and armatuic itructum producet In rapid 
UKCtftlkm ctrrenl pulvei in each oJ the cnirraling circuit!, 
Jlaving again reference to the drawing*, the cjicmpUiy 
altrrruior illustrated therein hn two separate, timuHoiie* 
ouily peneratirp cJtciili C and C*\ each comprUiny three 
teiifi-cowirctcd wlttdllip W lf W,, \V'| and W"ti W",, 
W" |B rtiretlively (HUS, 3A and JD). Each or ia*l coih 
or uindlnjii i\ divided into two equal haUci •.-,. rnul w % 
WMind upon aiially ahjrncd itroiirrt of three of the com e 
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utie> «n, rifi 
[ " icir-piisi^ 

ihiut tarts t|i 
ie MHf ^rnv: ; 

tore* i 
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nf \hr innLibr arrialtrc Hiuclurct A m ami A, nrranccd 
around the urpuilt* tmtl or the m)Blt| 10 
Ifonj n' n and**, of the u»ndiftfii W*, ( W 1 



4,> 



-1 

WiMdllte W'| HlMllal illlHd ll* 
ind ij« ill jtrniiinv vtnviKti A, 
IHHitiin u« ol Mi/ uinJiht W'| 
fit and <a «d HntAtUM MmU^rc 
^ the rmtrihin H"n mI winding W\ 
\\ wuunJ fthlHIl ioic^ t|if>i **nd i« of Uf Mill LUC slmctoie 
A n ; ftvtipfi »r n ul winding W ,# | wound in op(M^ite dl* 
tr^lion nKl«l the roic* t+ i\ and i« of nirruhiie Mr\<- 
lurc A«! pn'Mllfl »'i of winding W**, wound nhom corei 
^lli ftii ar^l I M i* 'he *»me ietlW H% p*ttlnirts k*^ Ltf WMaU> 
Itti: W'ii the upp*iMitly wunnd p'ruiwi n fl ul wlndtfti 
W*** Hltflnpfil nriMtfUl the urttff p*i # t'e* 1 1| ( iiv *<nd fn |k l 
urniidine ^iiiitturc Ajil [■onion »»» <•* wirdmr W*| wound 
jihout cnriA i Hi rah nn *' <W **l WMIlMiW MlllCIMi! b+ iirhl 
the 4tpp«u|(vly **ound ptHtlun fci*n *4 wmdinjt W", aNnil 
cores !«, rpi nnd r u nf ;irni;tture MTIICftllE A r ,, 

In opcialioi *hen Ihr magnet iiruciure 10 U rntatfil. 
ar*J Ih Norilt pole pir^e* Nh Nj* «nd Nj Apprnach *rd 
|\i*»* the pitrtlons h* fl uf wlndine\ \V\ t W s< and W'i pen- 
cfnt'Op elccltic po««cr in ^iid wiruhng |viil?m\ and Ikikc 
In clrctit C\ di South pole piccei &V Sj and Sj approach 
ami pi**\* the portion* h* ( of winding IV j ( W'V and W*| 
of circuit C** producing an aliernaitng elecluc cuiteni In 
ciicuit C" which i% OUl ol pha-* with the urrent gm* 
crated m circuit C« by. IH«*; itnJ ihr vinie is true ^hrn 
the NiHlh p»ile peer-. N|, N| and Nj ol the magnet 
alnKILtffl IO tipprr\ich a*>vl pn**\ lli^ ponlon* *•„ of w>n*|t 
injj\ W*|, \\"V nnd W**! on n»rnaltire iiruciurc A h and 
it* South pole r'rcei 9| a S| t aril Sj appmirh nnd pfl*1 the 
ronton* Hu uf winMng^ W'i, Wj. and W p j on armature 

ItfllCltm An fn l*oth Inuancei allern.itin|i etinenti are 
proOuted in both CtrtnlbC and C\ Py iippiujeiaic con* 
nee turn of the ternilnaU T" and T" of the iwo clrcuitv a 
nnple nlrrrnHtng current of iticrea^ed ^utMgc arrpliibdc 
n*iy be derived firm the aliernntor of m> in^eniion with 
lli freipirnry deteimlnr*) by the numS?r irf winding* W, 
complied in ihe generator and the ^peed of rntaUon of 
mngrel 10. 

The rr\Kx)lmcnt nf the Invention illmli ntcd in HO* 311 
d'ffrr* fnnn the embodiment dluMrattd in FIO 3A in 
that Ihe adjacently lucuied coil portions u* n or K- it re- 
ipeciUr l> a nf ihe two generating ctrcujs are always wound 
In Ihe aame direction, whereat they are wound in op- 
potlir direeliom in the embodiment IlltfUraifd in FI0 4 
M. In both inviance^ however, the oppinitrly Incntcd 



circuit C 



and ihc twin portion* 
V md W" t 



I Ik twm por* 
and Wi of 



„ and w'i of the wmdingt 
s ol circuit C" are wound upon 
alternate one* ol uld provpt of thire armature core*, wtih 
one enre Irll uncKcurbd belwren eneh two ad|acenl unrt 
of tald yroiipv In the diarnimrnjtle <hnwlng ol FIOS, 2. 
3A and 20. Ihc two different jceneralini cireuilt C and 
C" arc drawn in linet ol ihffrreni thlckneu to wake It 
cider to dittinjtuith belMin ihe two clrcuiii, and the 
windlni po^l*on^ w n und w a are ihown at tinfle turn 
Winding! ot COlll f^r reatom of clailty and aitnpllclty. 
Moreover, in FIGS. 3A and 111. the pofe Hccei N,. N,, 
Nj and Sj, Sti S| of miignet 10 are represented l^y bori 
of Ulfflcknl angular width id »pan thrre comcculivc -irma- 
ture MTI1 0i 

tn FIO. 3A the letlr!* r identlly the termlnali nf 
circuit C 1 ami the tettcin T" ideniify the tcrminak nf 
circuit C\ Circuit C compri^ei in lerlet-tfonncctlOJI jhji* 
tion % rf winding W'| wouml ibftUl iniei r», fj. and 
r, nf armiiuie portion A n l porllon »■*! of winding W\ 
wound Io an opposite **n« nbiui the aligned coin r (l 
€ %t and r, of Ihe r»rpmite armirnie unirture A,; portion 
wmmd nbout corn r, C\\ and r t) of 
A« in the «mc manner ai the portion 
the oppoutely wtmnd puiinn iv, of 
corcj Tn. and f|) ol aim.dine 



;*u 



nil 



HI 



porilrnt k» n and w, of the -^me cniK or winding* \V r 
W f, W a . W"i, W*[|| nnd \V", arc wound in oppflllll direc* 
linn. A^ reMilt of Ihc devrrihed difference, the cutrenu 
gencnited in hoih the elrcuttt C and C" ol the second 
embodiment ate nlwayt fully In pha«, 

Wh^e f h*tt-e r%plAlnnl my invention vit?i tt*e aid uf 
n pariicithr enihodimpnl thereof, it will be undergo**] 
thai the Invention h nnt llmfted to Ihc iprcMg ennurue* 
tiunil detain shown nnd de<cnhcd by way of example, 
which may be departed Triw wlihoul departing (rom the 
vcope and tphii of ihe invention, M\i\\ t an alirrnitor 
cmhKlytntf my irurmlnn m;*y Incline more thnn |w0 
rrnrnOMie cirtulh and. the generating cUctilct may In* 
elide more or Icm I ban three paitv of twin wlnd.na. pnn 
linn*, Aho. while I hase. (or re,i*on% ul -simplicity, e»* 
plained my indention a* employed io prn^nlr a » 
ptrnve alternator wheiein two IrHllviihial genrmiing 
tolll operate in phase or IHn* oiii of phnsr, it wdt be 
HrtfcitioDd by those skilled in the irl ( lh.it ihe ivineipln 
nf my invention may he employed to construct mid 
pba^e alter naiort employing u plurality of lwn 



njle 
<ir* 



lype described that may vr may rot be 



h- n ol winding W 
aimaiuic ■»lrucii*re 
a>. of winding W 
windlnj W, nbout 



uruclure A*: 
corei c ltl en 



poition m 

, BQd fjQ 



r, of windirg 
of artnatuif 



Mm. 



wound ihorjt 
ture A tt ; and 



til 



?a 



circuits of ihe 
pha*e. 

I claim: 

I. An alteiitalor comprising relatively 
nelic flrhl and irmMUftf slmctiires, mid 
hn.ing opposilr twites *|sucd ffi 

*eq* 



prnei 



i* 
in 



01 a Ufa If r 
T-cId Mmc 
t"»U:s <|sucil rium eftCh otl>ef uli^p 
ii»is of 141 till Ion en:h lornitng a *eqt«en^e of undid 
vpneed pole pieces ol Ihe same pdariiv with uhfapraittt 
pole piece* angular!) displaced relative to ea*,h oilier 
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ABSTRACT 



An eleciiomcchanicaJ energy conversion device in- 
eluding a magnetic Held source and armature , Iruc . 
jure movable relative to one another, said device 
being adapted to conven mechanical energy lo c.'eetri- 
ral energy- u the Held and armature travel" relative to 
one anoU 1C r along a given path and to simultaneously 
convert elccmcal energy to mechanical energv |0 
facilitate said travel, b - lo 

17 Claims, I] Drawing Figures 
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ELECTROMECHANICAL ENERGY CONVERSION 

DEVICE 

BACKGROUND OF THE INVENTION 
The proem Invention relate, lo electromechanical 
energy conversion devices for converting electrical 
energy to mechanical energy and mechanical energy to 
electrical energy. ■* 

Electromechanical energy conversion devices taJce 
various forma including routing machinery, relays 

ivkehn, tnufomen, etc. The present invention, fa 

one application, provides for improved devices for 
generating alternating current voltage. In most elec- 
tricity generating devices elcclhc currents arc 
produced in colls of electrically conductive material fay 
tbfl relative motion or a set of such coil, known as the 
armature" and u "magnetic field." Th« magnetic field 

may be produced by an electromagnet or permanent 

magnetic such that the magnetic force lineaof the latter ^ , ing C,rCU " of ,hc olhcr armature assembly 
mteriect or are interacted by the lurnsof the armature 7 ° eloet "™lly common mam winding* m one arma. 

colls. To increase the electrically-generating effect of » as! * mb, . v a " "dially advanced relative to the 

the magnetic field upon the turns of the armature coils t ' i B nmc n | °' *« Held and common main winding at 

such coil* ore usually provided with core, of Iron or' ,he 0lhcr a .' malu " ««nibly. Encompassing winding-. 
oilier mniennloflc.cr magnetic reluctance than air 10 , f en « im P' w »>l Poles of adjacent primary armature 
concentrate the magnetic field into the EfflmacUaCfl " po1 " aro "«luded and adapted to supplement or 
vicinity of the coils in etUM a greater number of force 
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po .boned adjacent to the relative path of travel of the 
Held poles of a common denomination. Each of the or- 
-mature assemblies include a plurality ofequi-.paccd ar- 
mature pole, positioned adjacent u, the relative path of 

ETi ? 1 ?¥ t S! nm po,ei of each "« mbi > 

are nugnctically jomed in common to an armature pole 
of the opposite armature assembly. The armature aj. 
sernbhe, each include a plurality of main winding coil.. 
Each main winding coil encompasses . plurality of 
poles to form a primary armuture pole such that . ply- 

z '. hi- h hT ; paced pr,m * ry arn,aiur€ p o| » a « 

established adjacent to ihe relative path or travel. The 
main w.nd.n K colli of alternate primary armature poles 
are electrically engaged in common .uch thai adjacent 
primary armature poles are of different main wi,,din K 
Circuits, At least one of the muin winding circuits about 
one armature assembly Is electrically common to a 
mam winding, circuit of the other armature assembly 
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line! to be IntetNccted by the turn, of the armature coils 
during relative rotation or the armature and field struc- 
turas. The relative movement of said devices i, main- 
tained by incorporation of a prime mover lo drive 
either the armature or the field. It b a common criteria 
of such devices to achieve high efficiency. Such effi- 
ciency may be lefcrred lo as the ratio of the output 
power to the required input power. 

The prior art includes various electricity generating 
machine, and alternators available far converting 
mechanical energy io electrical energy. For example 
such an alternator ii disclosed in U.S. Pat. No! 
3,535.572 issued io the present Inventor on Oct. 20, 

An object of the present invention is to provide an 
improved electromechanical energy conversion device 
adapted to provide a highly fiivorable efficiency. 
Further objective, include provision or devices *5 
economical to manufacture and of compact size. 

SUMMARY OFTHE PRESENT INVENTION 

The present invention provides an Improved elec- 
tromechanical energy conversion device and more par- 
ticularly a highly efficient device which may be com- 
pactly structured and economically manufactured. 

The present invention is adapted to Mmiiliancously 
■corporate the converting of mechanical energy to 



counter the magnetic (lux intensity at associated arma. 
ture poles. Accordingly, electrical pul.es are Induced in 
the main windings as Ihe flux from the field pa* M1 the 
mam winding with alternate pulses induced in the 
windings being or opposite relative polarity. Simulinne. 
Nfr poles preceding the rotor along the paih of iravel 
establish a magnetic attraction to the rotor and poles 
succeeding the rotor along the path of travel establish a 
magnetic icpimion to Ihe rotor 

In in exemplary embodiment of the present inven- 
tion, the device is in the form or an alternator. The al- 
ternator comprises sets of scric.-connccted coils which 
form individual generating circuits, The armature and 
field structures are rotalable relative ,„ „ ne anolhor 
about a common oxi. or rotation establishing a com- 
mon orbit of relative rotation. At least one or the 
generating circuit* include windings spaced from each 
oihcr m the direction or the axis of rotation of the ro- 
tor. The field structure, which may comprise per- 
manent magnets or electromagnets, establishes a 
sequence of magnetic north primary poles and a 
sequence or magnetic south primary pole.. The pole, of 
opposite denomination are spaced from each other 
50 along the ax., of rotation. I.e. the pole piece, at one end 
of the magnetic structure are all north poles and the 
pore puce, on the other end of uid structure arc all 
south poles The pole pieces or ihe same denomination 
are equ.-spneed reladve l cach Dther „, |he ortm f 



Zr p ', :Z j"T"?, w . mccnanicai energy to are equ.-spneed reladve , each other along the orbit o 

tZZSrEESL 'I '"" 1 ^^ '° mechanic » l " rc,fl,ivc ro,atlon - Tha "orth Poles are "ngulariy dts 

energy, fhe devices simultaneously venerate an ilantrf. n occd relative u, it*. .,.,.k L.,.. .7 • ,n * ula "y.< ] » 



„ -_ , ft/ ,^, ....... m.iiii.. .ri 

energy. The devices simultaneously generate an electri- 
cal energy across windings under the influence or the 
field while creating a magnetic field at advanced posi- 
tions of the armature to urge the rotor along its path of 
travel. The device includes an armature structure and a 
Held assembly movable iclaiive to one another. The 
field assembly I. arranged along an axial plane with 
poles or one denomination concentrated adjacent to 
one another and axially otTset relative to poles of the 
other denomination which arc also concentrated ad- 
jacent to one another. The armature struciurc incor- 
porates a pair of assemblies, with each assembly being 



placed relative to the .outh poles along the orbit of 
relative rotation. The armature structure further in- 
dude, a plurality of magnetic circuit, each comprising 
a p|«wl,i, -of Mvldutl magnetic path, extending Inter- 
mediate the orn,t 3 of relative roiadon of the north and 
south primary pole, will, ,.ppos| le ends displaced rata. 
nve to each other along ihe urbit of relative rotation. 
Accordingly, the winding, on each side of the armature 
65 m " y * '""""ccd hy Pole pieces of each denomina- 
tion, bach gt nerating circuit may include a plurality of 
mam coil windings or/and encompassing coil windings. 
The main coil vending, arc positioned lo intersect the 
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force l me s of the adjacent field. The encompassing coil 
Wndmg* arc connec.ed .o encompass parts of adjacent 
armature pole, and to establish a fi cld which momen- 
tarily a.ds a mam -md.rg co0 of 3 fim circu,. and mo- 
mentarily oppose* a mam windmg coil of another ar- 
cwt. Tne mam windmgs are arranged such that ad- 
jacen. mam coil bindings are of different circuits The 
arrangement of the armature structure and field struc- 
ture are such that each main coil winding momentarily 
generates a magnet* force first attracting the field 
towards the pole and .hen as .he field passes the pole 
momentarily generating a magnetic force repelling the 
field to provide a push-pull effect on the rotor. Simul- 
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.-e ously, withm each coil winding there bin^d , , ^ n gS^M £ *= "** ""* * ^ 
altema rngs-gnals which may be delivered to In elcc.n- ' 5 2^2^?^!^' "ST**""* fie,d *** * 



alternating signals which may be delivered to an electri- 
cal load. The encompassing windings generate alternat- 
ing signaU momentarily aanuluncouslv aiding the field 
of one mam winding while collapsing the field of an ad- 



*n alternator, referred to by the general reference 
character X incorporating the teachings of the present 
mvenccn. The alternator 1 is adapted to generate aT£ 
'emaimg current voltage. The aJiemator I mco- 
porates a field structure in the form of a rotor referred 

^™ SC "'««« character 3 and an arma- 

ure srTucture m .he form of an annular stator structure 

referred I to by the general reference character 5 The 

div^I. r T su PP oni "5 * Plurality of w- 

d.vKiual pnmary fi c!d poles in the fena of U-shaped 
permanent magnets 9 A . 9B and 9C. The permanent 
**** designated 9A, 9B and 9C each cam- a prima- 



/T^u"' ma£nS ' J 9A " 93 aod « ™ pesiuoned 
such .hat all north field poles are assembled adiaccnt to 

one another, it, an assembly with the poles equally 

spaced radially about the shaft 7. The south field poles 



j.cent mam Ending. The *S*m+Z+SZ - f^^^^^'^t^ 6 ^^ 
reverse in operation to collapse the field of ftcfiS uiLh rt^S£ If T mtha ta M Uiembl > 

»»■ binding and aid the other as the rotor adv^ceT h^S^t^^ ^£S * 0> « thc ** 7 " 

The encompassing windings may also beUedtoan^fet L* f£?Lj r fi" *™ ipaced I2 °" a "*"- ^ 
meal load. The north and south poles of the fiel" "™- SLm 1, «ch permanent magxet 9 i, radially 
ture are angularly displaced relate to the genc^ng :s fSuTtht ^ * , ?""*'"* north ** ^ 
cueu.ts such that uhenever , field pole of one 5 ^eStS.JS * "^ 5 " ME ' C ' "» 

denom.nation passes one of the main winding portion £Hf ! -hereinafter o.scussed. Each of the C 

of an armature P o,e. the immediate precedbg^oTe of SSZ " t ^ * ***«•«« ^ » 
^ other denomination b at least under the influence HSISSmS *t ™ h ^ ° f " Ch rr ' 3 « nCt " 

generatmg circuits each provide alternating voltages £ Jfl J?S ^ "T* ° f *• ang!e ft Tbe 
wh.ch may cr may not be in phase. Simultaneously. £ crefcraMv^f 1 1 "^ ""? ""2 f,Cld P ° ,eS M 

arm.rure poles associated with the windings crab sh a 5 iIlvJX t Si ^ f^ 5 ' ^ T ™ ^eld assembly 
changmg magnetic denomination to pro^-ide an £ loTa^t «S T £ ***** "«** I0A " T"= nngs 
ternately push-pull ae.icn on the ro.or to faciliute ro«- » m B „"S !f field assembly are bterconne^d bv 
lion oflhe rotor. magnetic conductive bars I OB to establish a plurality of 

magnetic circuits about each field pole of each field' -«. 
BRIEF DESCRIPTION OF THE DRAWINGS mh * 

FIG. I A is an end view about one end of FIG. 1 ; ooTes oV^r^ ^ ^ ° f thC *"* ***** fie,d 

FIG. IB is an end view about the ether end of F G 1 V£%£JeJ Th^rmature structure 5 includes 

FIG. ICbaperspecti.evkwoftheroto^fuheSeV- t < ^^1™^ fl " "^ ?** " i™rcon- 
natorofne. 1; '" * 5 n f ^g the araatu re assemblies and rpanning the in- 

FIG. ID is a perspectrve view of a section of the ar- ZSZZ ^1^,-? "** "* »"* 
aarare oflhe alternator of FIG L prenarj new poles. The magnetic flux return paths 11 

FIG. 2 h mi diagrammatic U.ustrarion of the embodi- ELOLSZJ™ *lf U^ f "S" ° f ***** 

ment of FIG. 1 with the windings interconnected to <G lam ^m 13 ^ « , ^.^^ ma,Crial - The 
prov,der*o output sivxals: , UUoni 13and I4are ur 8*d logether in stacks. The 

FIG. IA u , pair of signal waveform, illustrating the S^ET " ^J* "" ^^ U - ,hipe lpMnin « 
s^genem.edbythec.rcuitsofthest.ctureof^G. ~£ttZSS2tt 

FIG 3 b a diagrammaUc illu.trat.on of the embodi- 55 c^S^t'^V '"* ? " d 1T ««?POS.te 

rt/T^^" ° f ^ i0uU ' ^^ fi6ld P-« of £ 
rotor 3. The fa Cea IS and 17 of .he laminauons 13 ft» 

^ihe pole face 15 about the common orbit of rout»n 
by an angle *. Tne pole faces 15 and 17 of the £5* 



tive relauonship to provide three output signals; 

FIG. 4A and 4B ■ a diagrammat.c end perspective 
vie* of the embodiment of RG. 3 to ,llu«rate the wind- 
lB8 °' e CoUs abcut ,he *nnaiure assemblies; and 

FIG. 5 b a diagraramau'e illustration of the embodi- 
ment of FIG. 1 with the winding coU, joined >n an alter- 
natrve relanonship to provide three output signal*. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
FIG. I - FIG. 2A depict and illustrate an elec- 
tromechanical energy conversion device in the form of 



Efau 14 are .nterecmnected with thc pole face 17 ad- 
vanced relatrve to the immediate preceding pole face 

" - ,, PPr ° Xlma,cly lhe ^Si* °- T** lam.nation, 13 
and 14 are assembled in units such that the faces 15 
estabuah a plurality of individual armature poles ad- 
jacent to the orb.tal path of the north prur^v field 
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poles and the feci 17 establish a plurality of individual 
armature poles adjacent to ihc orbital path of ihe south 
pnmary field pole. Each stack of laminations common 
to one of the *rn. a tu, e pol« assembled about the nenh 
primary poles « m pan corfirrion l0 one of lhfi amiatuic 

po.es assernoled about the south primary field pole ad- 
vanced by the angle 6 and in pan common to one of the 
armature poles assembled about the south primary f ie(d 
pole advanced by the angle *. Thus, each armature 
po.e about the north primary field pole assembly is m 
pan magnetically common to two advanced south ax- 
mature poles. The various laminations arc supported in 
position about each end by a pair of slotted rings 18 
and 19 coanal with the axis of rotation 8. The rings 18 
and 19 arc preferably comprised of nonmagnetic 
matena] Each of trie rings 18 and 19 respectively carry 
a plurality of slot. 20 and 21 to receive the laminations 
13 and 14. The faces of the laminations extend beyond 
the mner penphery of the rings to terminate adjacent to - n 
the orbital pa ih of rotation of the north and south pri- 
mary .,eld poles. The extensions of the laminations arc 
adapted to receive various armature winding coils as 
hereinafter discussed. Intermediate each armature pole 
is an insulattve medium which may be in the form ofair 25 
or other desired tnsularive material. The shaft 7 of the 
lOtor structure 3 is fined to a pair of bearings 22 sup- 
ported by a frame 23 encompassing the armature struc- 
ture 5. The frame 23 and bearings 22 provide physical 
support and guidance of the rotor 3 and armature 5 to 3° 
permit relative rotation. 

FIG. 2 dia S rammatically illustrates the device 1 as- 
suming ihe apparatus b extended over a horizontal 
plane. The laminations 13 and 14 of the armature 
structure 5 are such that a first armature assembly in- 
cludes sia pnmary armature poles A. B. C. D. E and F 
assembled about the orbital path of the north primary 
field poles and a second armature assembly includes six 
primary armature poles AA. B3, CC, DD. EE and FF 
assembled about the path of the south primary field 
poles. Each pnmary armature pole comprises three 
cores with an insulative medium intermediate adjacent 
cores. The cores are arranged for reception of windine 
coils such that the intermediate core of each primarv 
armature pole may be viewed as a shade pole. The field 
pole p.eces 9A. 9B and 9C are represented by bars of 
sufficient angular width to span a primary armature 
pole. i.e. three consecutive armature core structures. 
As illustrated the primary armature pole A of the first <0 
armature assembly comprises three annular core struc- 
runs A , A". A'"; the primary armature pole B com- 
praes three annular core structures B', B". and B"\ 
etc. The primary armature pole AA of the second ar- 
marure assembly comprises three annular core struc- Si 
aires AA'. AA" and AA 1 "; the primary armature pole 
38 c °rnpri*« three annular armaiure core structures 
3B\ BB". and BB'" : etc. Intermediate each primary 
armature pole U an isolativc pole. The first armature 
assembly includes a plurality of isolative poles G. H. I. 
J. K and L respectively positioned intermediate poI« F 

andA. A and B, B and C. C and D. D and E. and E and 
F. The second armature assembly includes a plurality 
oi isolatr-e poles GG. HH. II. JJ. KK and LL respect- 

«« y ^*"' 0ncd in:em,cdia " *»>!* FFand -AA. A A and 
BB. BB md CC. CC and DD. DD and EE. EE and FF. 
The pnmary armaiure poles A. B. C. D. E and F arc 
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respectfully in axial alignment with the poles AA BB 
CC. DD. EE and FF. The isolative poles G. H. 1. J. K 
and L are respectfully in axial alignment with the isala- 
t.ve poles GG. HH. D, JJ. KK and LL. All core *ruc- 
tures and isolaove poles are of uniform width and spac- 
ing *,* the width of the core structures corresponding 
to the mdth of the intermediate spacing The core 
structures and isolative poles are insulated from one 
another by means of insulative material within the 
spacing intermediate each core structure and isolativc 
pole. A relative orbit of rotation is established about 
the first armature assembly about the outer periphery 
Of the north poles of the magnets 9A. 93 and 9C and 
the terminus of the armature cores and Uolative poles. 
A relative orbit of rotation is also established about the 
second armarure assembly about the outer periphery of 
the south poles of the magnets 9A. 9B and 9C The 
bmmauons comprising the core structures about the 
first armarure assembly are correspondingrv part of a 
pair of core structures or a core structure and isolative 
pole arcut the second armature assemblv io establish 
magneuc paths intermediate the armarure assemblies 
Magnetic circuits are established between the two ar- 
mature assemblies wj-J, common circuits established 
frerween armarure poles of one armature assembly and 
two radzally advanced cores or a core and isolstjve' pole 
Bbtnt the other armature assembly. For example one- 
hatf of the lammauons comprising the isolativc pole G 
arc common with one-half of the core AA* which is ad- 
vanced by the angle B about the common orbit of rota- 
bon. The other half of the laminations cf the isolativc 
pole G are common with One-half of Ac core AA" ad- 
vanced by the angle e> about the common orbit of rota- 
tion. The laminations 14 of core A' are common with 
the south core AA" and the .animations 13 of the core 
AA are common with the south eore A"' The 
laminations 14 of the core A" are common with the 
other half of the core AA"' and the laminations 13 of 
the core A" are common wfth one-half of the isolativc 
pole HH. The laminations 14 of the core A"* arc com- 
mon with the Other half of the isolative pole HH and the 
laminations 13 of the core A"" are common to one-half 
of the eore BB'. The laminations 14 of the .solative 
pole H are common to the other one-half of the core 
5B and the laminations 13 of the isolative pole H m 
common to one-half of the core BB". 

Alternators of the present invention usually comprise 
a plurality of separate generating circuits. Each 
generating circuit compraes a plurality of coils con- 
nected in a series. Abou, each primary' armature pole 
A.r. and E and each pnmary armature pole BB DD 
and FF of the cev.ee 1 is a portion of a main *indinr 
coil -4 to eitabluh an electromagnetic action at each of 
said armature pnmary poles and associated cores. 
About each primary armarure poie B. D and F and each 
secondary armature pole AA. CC and EE is a por.ion 
or a mam windung coil 25 to esublish an elcetromag- 
ncttc action at each of said primary armaiure poles and 
associated cores. The mam winding coils 24 and 25 are 
arranged alternately adjacent to each other along the 
orb.ts of relative rotation with an isolativc pole inter- 
mediate adjacent coils 24 and 25. The armarure struc- 
ture 5 further carries . first encompassing cod 26 split 
into su poruons with a first portion encompassing the 
cores A". A-. B\ B" and isoUtive pole H; a second 
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poniun cncompasjing ih e cor« AA". A'" BR' BR" 

cr.T ?■'• D HH b?.r r- "<°— * 

nnrti* ' D ^ tS ° la,,V '« POle J; a fourth 

fc™.^ *• cores CC'CcC". W 

FF and wiM.ve pole LL. Thus. cach portion of\L" 

CSS 1 wfadI " n< 36 ■"**-* W* 5 

oralis, The main coil winding 24 and the enenm 

?XS in ***** a >*Si2S 

dccineal load may be joined across the .errmnals 27 

The armature struc.ure 5 further carries a second en. 
«"?->«". coil 29 sp.i, mte si, ponion £„?™£ 
portion encompauing die cores B". B"\ C* C" a .H 
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cores BB" BB"' C rr» ,'.^ • ■ .Y" "'"'"""ft **'« 

»°» • **& .C.CC and isolativc pole »; a third 

portion encompassing the cores D". D"" f' F" Jh 

, j 7 . " " • fcE and >»laiive puc KK- 

S^I/S?Jf ,rth !! CnCOm P^"fi *■ core, FF"' 

fen of"fh No ^ iS °' a,ivC ** GG - ™«- «"" P^ 

Hon of the cod 29 encompass part of adjacent P nl 

rnam Co I 25 and the encompassing coi! 29 arc tied in 
««. with a pa,r of terminal 31 anc 33 t „ JBK 

common generating circuit. An electrical load mav be 
tied across the terminals 31 and 33 

Accordingly. «ch core of each pnm*ry arma.urc 
pole U encompassed by „ main cod windinglnd n, £ 

STJ2WTS r indinR - " n,e main *'"*"«* »™ ar. 

ZSkT H r " a,e Pnn3ry «"■»«« Pete, on 

opposite s:des or assemblies of the armature. The in- 
cluded pnmary armature poles on one side are radially 
offset relative to the included P oles on the oppose 

ncnr^ C Sft ^ S* ?* ■**"*> «™« P* fa 

encompassed by a coil of one of .he main windings 24 

S, e «i™ " 0r ft « M »"P««™* winding 26 and 
ine encompassing winding 29 



vonced the angle and pan advanced .he angle A Ac 
^ngly. u the field structure rotates relate u> the 
annaiure structure, ft, fadivkhu|I f ^ "_ hc 

3SC5; T part of thc te «*«S*5E 

oaxt of rtf^I ^ "^ ° f a »"* fieM pole and 
pX of ,1 7; 5UnuWou ^ ™ider the influence of 
cT Hen S *«««>*. The dominant influence 
on each pnmary armature pole is dependent upon the 

n ^ir 1 ' " of "* fic,d • ind *■ s-CtS* 

an^«?^' ^ ang,C ' •«»%*■* both to the 
angle of advice about the orbital path of the south 
poles nta*. to the preceding nonh'pole of Sfc2 

-^hir sn<i K 9 i of ,he f,e,d sinjcmre 5 - d <*s 

angle between the lending edge of a core on one arma- 



". BB-. C. CC" a „d totahe pdl. Dj SVm ^ e T° |M * ,! prim ^ *""""•' P°I^A. C 
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and E the associated nuOl field polca 9A. 9B and 9C 
^SSS?^^" 1 and —on To"e S 

2T iVS ? M 5 ""• . C 0dVan,:cd iv>lacivc P°'« « H - 
ffclrtm- ^a S ' "" °" S ,Mlan «»«»M Position, .he 

cl « A a ^ c d pr r ides for a nw ^ bc ^«" *<= 

?' -.nH ,u COr ™^ and AA "' : bcr *«" thfi core 
A and .he core AA'" and the isolate pole HH" and 

™ PO^.r C0 ' C *Zg* ? ""**• ^ HH 7n S 
pen ion die mum wurfUip 24 arc predominately under 

^' ° f *■ -rxh fie.d pole and the 1% 

S if r Under ^I 6 '"""■>« Of the south field pole. 

e2te3t fS " ^ a i rdBli °™W P simultaneously 
cx. S ts w„h the magnets 9B and 9C. Accordingly a t the 
P us,n on J|u , d ^ prijBa ^ anna(urc ^ a: he 

and F due «o the .nduced voltage fi, the main wind in S 

<*£ Offcrfn ' DalCl * V magnC,iC WUth ° r - e "'^ 

fVW ^ o7'L W a!lrac,,on t" *fl north polarired 

40 field poles 9A, 9B and 9C. .Simultaneously, the pri-narv 

armature poles A. C and E are predomina, iy Z™Z 

and FF Ab °' U " : P^ 3 ^ "«■«« P ot » AA, CC 



The Iheor? of operaiion of tt( . a|terna[0 li&be ftiull fiTw *™ !aC M ° HcnU:d U,US l «wKng to 

heved ,o be as hereinafter «t fonh. The field s.ruL.e ' 5 C! r4 ^ f " lhC Primary ama ' Ur - 4'« 

3 serves as a continuous mag-e.ic flux genera Trl Sttan Si FFarC "° nh oricn '^ «*■«. ofTcring aTa,- 

*ource. With the field structure rotor 3 in rotauon^'f Sd «n , WU * *** ° f *" ficW structure As U»e 

field poles and in.ersed the arma.ure pnmary p^re" SQ line, L^r ^ ^^ P '* Md Mres *»d the flux 

esuibhshed by the .aminations 13 and 14^0 the S JSS rf e? ?f k" 1 "- fr0m lhc h««ttoeJ 

Nuch field polo,. As the flu, from the field structure! [ J2 ' r k "'" *'"*"* C ° U 2d Com « 

euu across the cod Side, a vohage is induced in thai ^,t,on ^h- , ^ *° Ulh fidd P o1 " du * » ^c 

when approach.ng the coi, and when leaving the coil FF TSlSlSSL^ a,TOfl,Urc P 01 " BB - DD and 
w,th the voltages be.ng of opposite relative polanty 

St!Slf,;j?? e _5 induced - *■ ^ndinS 



^"' ' .- CCl r Cid SCnM BUch Ihat ^^ «^iated arma 



ture cores .end to become polarised 10 a degree depen- « d««er ^ ? r^ ^ U ; C amialUre P '" B - D ™* RT 
dan, on the induced volta fi e. The » ac k of bS«S SS^JSSSK rfdte ?»*■*? ^ !»"« to th. I 



_ , r —'"-J «-v*a IV « 

I3? n rt B lI m M- C u d V ° ,tafie ' * nM! « to <* of lamination, 
13 and 14 establishing the individual cores subs<antiailv 

2CS! ,hc maenetK: nux " nM uiih,n ^ 

teu^SSa. T* ^ thC lan,ina,ions « 3 "«d 14 extend 
In iern.«d«te the ,w armature assemblies and are rad.- 

ally advanced about .he orbitaJ paths with part ad- 



rC «:^ i ' UIU 1 |, -»*ca Ut3 ( LIU anr 

m »md , 3? ,, ^. r l I " io "* ipof *■ nuHh « ^'« 
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dJvjduai generating CfaiS mtoowhTrf,^ |lp . 

pendent upon the number of eor« of a „ fclfig ^ 

mary armature po lc influenced by a field pole and ?hc 

elauve pc.uon of die adjacent field pol^ThuT re| a! 

£L^5K of the d ^ Hbed fic,d -JSiSTJE 

ture, produces m rapid suction pulses of altemau: 
polanry ,n each of the generadng circuit*. The cc£ of 
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«ch sweating circuit ate never idle and every coil « 
con.muous y under .he influence of ihe flux of a nori 
pnmarv Held pole a south ?ri .nary ficId ^ 

- th the degree of mfhiencc dependant upon the in. 

£uTTr ^ P ° 5ition - Thc d «««> "Si 

ov£ .! C 1 T n, , alUrC ^"""y »* b^COd relative 

Lb v Al k CilCUiU . abou ' lh * oihor mature a,! 

" b ' Ako :^ *«*■ « magnetically balanced 

ducrln 2S S ' de ° thC ficW » a " e ™"* "ndcr in- 
1Z« Tl™ aCl! ° n Wilh ,hc ■«*"» continuously 
rottf " IO COntinuou5l >' aid in Evincing the 

Analyzing ihe instantaneous posilipn of the field 
structure 3 and armature structure S * depicted in 
FIG. 2 and referring , S uch time as f i( a positive volt- 
age « induced in the main coil winding 24. Simultane- 

winding. 25. Abo. a pos„i„« voltage is induced in the 
cncompaaing windings 26 and 29 which in turn 
producer miIIN. flux in the magnetic circuits of the 
armature primary poles B. D and F .herebv tending to 

Ih ough the ma.n coil winding 25. Simultaneously, „ 
voltage „ Induced in the encompassing winding, 29 
*hich -ends to aid the armature poles B, D and F Thus 
Bt (he rnstani /.the primary armature poles A. C and E 
arc tending lo push or repel the rotor assembly 3 while 
the armature poles B. D and F have established a south 
magnetic polanty thereby tending in attract or pull the 30 
armature forward. At the same time, the armature 
poles BB. DD and FF have established a north polarity 
d« to the mtereonneclion r>r the main coil windings 24 

nl?Sa « - S? B rO . ,0r r0l * ,e * 3nd *■ ^^ Held » 
poles 9A. 9B and 9C tend to align with the primarv ar- 

mature poles BB. DD and FF a negative voltage i's in- 
duced tn the coil windings 24 while the coil winding, 25 
tend to also 20 negative due to the inllucnce of the 
south Held poles. Thus, the armature poles A, C and E 4 ° 
now appear more analogous to a south polarised pole 
while the armature poles B. D and F appear more as 
n^orlhpohr.zed poles. At Ihe same time armature poles 
aa cc and EE react more as north polarized poles a . 
and the armature poles BB. DD and FF appear more as 
town polarized poles. As the south field poles of the 
rotor approaches alignment with She armature primarv 

P ° " ' ™ and **■ ,h0 domfnam POlarixation of *c 
poles BB DD and FF becomes south oriented tending 50 
to repel (he roior thereby pushing it forward whik the ' 
amatufc primary poles B. D and F are still south 
polarity dominated tending to pull the rotor forward, 
"* P ush ;P u " relationship exists until the nonh field 

poles are in full alignment wiih ihcarmmuie poles B D 55 
and F a. which time the poles A. C and E become south 

polanty dominated thereby attracting the rotor towards 
jhem while Ihe now nonh polarity of the poles B. D and 
t tends to push the rotor forward. This relaiionship 
tends lo continue (hereby giving a balanced action and *° 
ruction on the rotor. At the same time the encom- 
passing winding. 26 and 29 are arranged Mich (ha. as 
the leading edge of .he field poles approach an as- 
sociated armature primary pole, ihe signal tends to col- 
lapse or oppose the field of the main coil winding and 
continues to do so umil the lending edge approaches 
the center core of the pole at which time the encom- 
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passing winding swi.ches functionally and aides the 

PIG 1 ! .SSS^? *¥*■"**■* illustrated by 
w. J U alternative connection of the main windings 
S23? In « W ' ndin S S l0 P«vide thice generating 

wind J hrM ° ,,,PUI SiEnaIS - ^ v^dus main coil 

windings- and encompassing windings are wound abou 

the vanous cores the same as in FIG. 2 but are inter- 
connected with other windings differently. For the pur- 
POM of simpl.ncation of explanation, the structure or 
FIG 3 carnes the some reference delation, e.cept 
for ih : mam w.nd.ng coils and encompassing windings. 

fi^J .7 U rT? ° f Clarincati ° n ** «o» members 
Firwl , « lamnaUoni » ^e delclcd in FIG. 3. 
FIGS. 4A and dB ,n conjunction diagrammatlcallv Hlus- 
I. ate a perspective v,ew from the ends of the device 1 
with the windings interconnected in accord wich FIG. 
3. The structure of FIGS. 3 and 4A and 4B carries three 

mt Z 4? CO,,S *? T enCom ^'"8 bindings. A 
...am coU 41 k wound w,th portion* about the primarv 
armature poles A. C and E all of which are on a com"- 
mon armature assembly of the armature structure. The 
«.l 4 1 o ucd in series with an encompassing winding 
43. A firs, pon»on or the encompassing winding 43 en- 
compasses the cores A". A'". B\ B"andaolaii„g pole 

m ^Sr P0n '° n cncom P"se 5 the cores BB", BB'" 
CC . CC and isolating pole II; a third ponion encom-* 

22 C ° f " C ■ C ' D '. E>" bating pole J; a fourth 
ponion encompasses cores DD'", DD'" EE' EE" imd 

ftfftlrt? ** \™ h W™ -compares core, 
1' b • h • F :ind *ola''ng poic L; and a sixth por- 
lion encompasses cores FF". FF'" AA' AA" ™H 
i toJadng pole HH. The main winding coil 41 and £ 
encompassing winding 43 are tied in scries across a pair 
of output terminals 45 and 46. A second mn.n winding 
«,l 47 B wound with portions about the primary arma 

S «£ u B i ' L**- ° C and EE - Thc --"winding 

ZZ* \ , C P T° m ° f ** windin E «" « are ar- 
-anged such that they mclude al.cmatc armature poles 

on opposite .rmature assemblies wilh (he included 

USh T S l d ^ , " ° n *« ° PpOSiIe a ™«urc as. 
sernbly. A ih.rd mam winding coil 51 includes portions 

t* all or which are on a common side of the armature 
The mam winding coil 51 is joined in series with an .» 
cempassmg wmd.ng 53. A first portion of the encom- 
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° — ■" t™*Mvn *Jf m 

pa.s.ngw.udmg 53 encompasses the cores A A ,.,. 
BB BB and .solanve pole HH; a second portion en- 

il rffi C " ,C8 B ' B '"' C '" C " and 2 Pn«c 
U a ihird ponion encompasses ihe cores CC" CC'" 

DP . DD" and elating pole Jj; a f OU nh portion en-' 

K-TKSSf" D "' D '"- H '- E " and -Wp^ 

A. a ItlUt portion encompasses the cored EE" FP"' 
FF . FF and iwla.ing pole LL; and a sud, ponion cn- 
compa.^ the cor« F". F' ". A '. A" and Elating pole 
GTlie ma,n Winding coil 51 and eneompaaslng wind, 
mg S3 are tied m serie S across a pau of tcrminais 55 
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^ Further embodiments of the present invention may 
include separate circuits in which at least one circuit is 
comprised of winding* including coils on both armature 
assemblies such that individual coils are in cooperation 
with primary fieid poles of each magnetic denomina- 
tion and additional circuits comprised of windings 
wound on cores on a common side of the armature 
such that all coils or the circuit are acted upon by field 
poles of the same magnetic denomination. For exam- 
ple, FIG. 5, diagrammah'cally illustrates such a connec- 
tion. As in FIG. 3, the various main winding coils and 
encompassing windings are wound about the various 
cores similar lo that of FIG. 2 but are interconnected 
with other winding differently. For purposes of simpli- 
cation of explanation, the structure of FIG. 5 carries 
the same reference numerals except for the main wind- 
ing coils and encompassing windings. The structure of 
FIG. 5 includes three main winding coils and two cn- 
compxssing windings. A main winding coll 61 is wound 
with portions about primary armaiurc poles A, C and E 
all of which are on a common side. The winding coil 61 
is lied in series with an encompassing winding 63 and 
an encompassing collapse winding 65 across a pair of 
terminals 67 and 69. A first portion of the encom- ,. 

passing winding 63 encompasses the cores A". A'" B' 
B" and isolative pole H. a second portion of the wind- 
ing 63 encompasses the cores C", C"\ D\ D" and 
Isolative pole J; and a third portion of the winding 63 
encompasses the cores E". E"\ F', F" arid isolating 30 
pole L. A first portion of the encompassing winding 65 
encompasses the cores B*\ B"\ C'. C" and isolating 



:o 



■ ■-—,— , — , _ Ub ..^ l.i.lli; 

pole I; a second portion of the winding 65 encom panes 
the cores D", D'". E\ E" and the isolating pole K; and 
a third portion of the winding 65 encompasses the 13 
cores F". F". A'. A" and the isolating pole C. A 
second main winding 71 is wound with portions about 
each of uie primary armature poles B, D. F, AA, CC 
and EE and across a pair of terminals 72 and 73. A 
third main winding 75 is would with portions about the ao 
primary armature poles BB. DD and FF all of which are 
on the same side. The winding 75 is tied in scries with 
an encompassing winding 77 and an encompassing 
winding 79 all lied in scries across a pair or terminals 81 
and 83. A first portion of the encompassing winding 77 -*S 
encompasses the cores AA". A"', BB', BB" and isolat- 
ing pole HH; a second portion encompasses die cores 
CC". CC'*'. DD'. DD" and isolating pole JJ; and a 
third portion encompasses the cores EE", EE'", FF' 
FF" and isolating pole LL. A first portion of the en- 
compassing winding 79 encompasses the cores BB" 
BB*", CC, CC" and isolating pole II; a second portion 
encompasses the cores DD", DD"', EE', EE" and 
isolating pole KK; and a third portion encompasses the 
cores FF". FF"', AA', AA" and the isolating pole GG. 

Alternators in accord with the teachings of die 
present invention may be constructed 10 accommodate 
various requirements. The structure may include a plu- 
rality of individual circuits. The number of field poles 
and armature poles may be Varied, the placement of the 
winding portions of individual circuits relative to the 
position of winding portions of other circuits may be 
varied, the rotor may be rotated in cither direction and 
the speed of rotation may be varied. These features 
provide for versatile use of operation on generating of 
electrical signals. 

I claim: 
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1. An unproved electromechanical energy conver- 
sion device comprising, in combination: 

a magnetic field structure having al least one mag- 
netically north denominated field pole and a cor- 
responding magnetically south denominated field 
pole, said north and south poles being displaced 
atially relative to one another along a longitudinal 
axis, each north field pole being interconnected in 
common with an associated south field pole i 
establish a common magnetic path inlcrmcdiatc 
the interconnected north field pole and associated 
south field pole; 

an armature structure having a first armature as- 
sembly adjacent the north field poles and a -*cond 
armature assembly adjacent the south field poles, 
the armature assemblies being movable relative 10 
the field structure along relative paths, of travel ad- 
jacent to each of said north field poles and each of 
said south field poles, the armature structure in- 
eluding a plurality of individual magnetic circuits 
interconnecting said first and second armature as- 
semblies and terminating at opposite terminal ends 
adjacent to the relative paths of travel of the field 
structure to establish arma:ure cores adjacent to 
the relative paths of travel of said north and south 
field poles, each of said magnetic circuits forming 
at least in part a primary armature pole at said first 
armature assembly and at least in part a primary 
armature pole at said second armature assembly, 
the armature cores at opposite terminal ends of 
common magnetic circuits of at least some of the 
magnetic circuits being laterally off-set relauve to 
one another about said paths of travel, and each 
armature pole adjacent one of said relative paths 
of travel is at least in pan connected in common to 
the magneuc circuits of a plurality of armature 
poles adjacent the other relative path of travel; and 
first coll means encompassing armature cures of the 
first armature assembly lo establish armature poles 
of the first armanire assembly, said first coll means 
including a first plurality of main energizing wind- 
ing coil portions electrically joined in a first com- 
mon circuit wlih each of said first plurality of main 
energizing winding coil portions wound about al- 
ternate armanire poles of said first armature as- 
sembly; second coil means encompassing armature 
cores of the second armature assemblv to establish 
armature poles of the second armaiurc assembly, 
said second coil means including a second plurality 
of main energizing winding coil portions electri- 
cally joined in a second common circuit with each 
of said second plurality of main energizing winding 
coil portions would about alternate armature poles 
of said Second armature assembly; and a third coil 
means having a third plurality of main energizing 
winding coil portions electrically joined in a third 
common circuit, each or said third energizing 
winding coil portions wound about alternate arma- 
iurc poles of at least one of the armature assem- 
blies. 

2. The device of claim 1 further including a first en- 
compassing winding coil with coil portions w.-.„nd 
M about primary armature poles with each portion nTaaitl 
first encompassing winding coil portion encompassing 
at least part of ndjaccni primary armature poles of at 
least one of said armature assemblies, 
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J The device of claim 2 including a second encom- 
pu.vn.ng winding coil with coil portions wound about 
primary armature poles with c..ch encompassing wind. 
mgcoil portion of «ald second encompassing winding 
coil encompassing at least pun of advent primary a* 
mature po|«of die other of said armature assemblies. 

4 The device of claim 2 in which said encompassing 
winding call port.cn. of said firM encompassing [wind- 
ing coil are electrically joined in common to said fir*, 
common circuit. 

5. The device uf claim 4 further including a plurality 
of isolating pole, with one of each or said E3SS 
poles positioned intermediate each nHwo adjacent pri. 
mary armature poles of each of sold first and second nr. 
mntuic assemblies. 

6. The device of claim 5 In which the magnetic cir- 
cuit means establishes a plurality or individual core* 
about each armature assembly with each core terminat- 
ing adjacent one of said relative pths of travel, and a 
mngnei.c insulator material intermediate adjacent 
cores. 

7. The device ordnim 6 in which each primary arma- 
lure pole includes a plurality of individual core* en- 
compns«d by una pun Ion of one of said energizing 

8. The device of claim 7 in which each of said prima- 
ry armature poles includes a shade pole. 

y. The device of claim 6 in which each isolating pole 
about one armature assembly Is at least | n part mimd. 
cally common lo at least one of said primary armature 
poles about the other armature assembly, 

10. The device or claim 9 in which each core of each 
primary armature pole is encompassed by at least one 
portion or one of said energizing windingcoll portions, 

II • The dcv.ee of claim 10 in which each primary ar- 
mature pule is encompassed in pan by at least one por- 
tion oTeuch of two encompassing w| n d.n S coil portions 
of different electrical circuits, 

12. Annliemnior comprising, In combinations 
a magnetic field structure having u first field pole as- 
sembly of north polarity denomination and a 
second field pole assembly of south polarity 
denomination, said second field pole assembly 
being axiaJly displaced from said first field pole as- 
sembly along an axis of rotation, the field pole of 
one polarity denomination being displaced radially 
relative to the field poles of the other denomina- 
tion; 

un armature structure having a first armature as- 
sembly adjacent the north denominated field as- 
sembly and a second armature assembly adjacent 
the south denominated field assembly, said first 
and second armature OSMmblta axiaUy displaced 
from each other along said axis of rotation" 

Hie field structure and the armature structure being 
lotaiablc relative in one another aboul said axis of 
rotation and establishing orbi la or relaiivcrotauon 
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intermediate each or Die field assemblies and each 
or tJ.c armatuie as.semhli«; each of the arma.ure 
assemblies tncludmg n plurality of radially spaced 
cores of magnetizable mnicrinJ alone the as- 
Ittfeted orbits or relative rotation, each core of 
Uie .irst armature assembly being joined in a com- 
men magnetic circuit with at leastoneof the cores 
.i KSKJ5J2™ ^"^mre assembly; and 
ul least rwogenera.n.KcTrcu.ueaihhSinga plurali- 
W °f "'•■"n winding coil portions eler.ricaily joined 
in common, each of said main winding coil por- 
ilons or each generating circuit being wound about 
a plurality of individual of said cores to form a pri- 
mary armature pole of a width substantially equal 
to .he Wjdlh or the field poles and w.th a shade 
pole pos.tioned .nicrmcdiate two or the individual 
cores of each of snld primary armature ptlj*a the 
mam winding poniuus of the same generating cir- 
cu.t being rjdWIy spaced from each other along 
the orWU I Of relative rotation and with adjacent 
main winding coil portions al>out the orbit paths 
being joined to a different one of M id generating 
c rcuits; at leosl one of said generating circuits in- 
cluding mam winding coD portions wound about 
separate cores of the first and or the second arma- 
ture assemblies with each main winding coil por- 
lion radially offset about the axis or rotation rela- 
tive to other mam winding coil portions and in 
which cores associated with each or said primary 
armature pole* of one of the armature assemblies 
is m least in pan magnetically interconnected with 
primary armature poles of the other of the armn. 
tiire assemblies; and at least one of the generating 
Circuits including an encompassing wi„din S coil 
having a plurality of encompassing coil portions 
2 J*? cnQOm P M - in U Ending coil portion 
wound about a plurality of cores including cores of 
adjacent primary armature poles. 

13. The alternator of claim 12 in which each field os- 
4U scmbl^includca a plurality of angularly equi-spaccd 

14. The alternator of claim 13 in which the pole 

*£!S»!r* * ench 0U,cr a,on8 lhc ■*■■ of rc,a 

Ift The alternator of claim 14 in which the main 
winding coil portions of each main winding of each ar- 

^'i C ,T > WO ")™ m «'k»«y displaced about the 
associated asrmature assembly. 

16. Die alternator of claim 15 in which the encom- 

SriS T "! ,Wrlfana af Cilch "«mp:^mg 

*mdlng of each armature assembly arc symmetrically 

displaced along the associated armature assembly 
. "l n '^™inr of claim 16 in which each primary 
Si armature pole support* portions of at least two separate 
encompassing winding coils. p 



45 



VI 



60 



« 



